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\S 1.
Bergman ,
Toeplitz ( [9] ).
, Bergman . $H$ $:=R^{n}\cross(0, \infty)$
, $0<\alpha\leq 1$ . $H$ $\alpha$-
$L^{(\alpha)}:=\partial_{t}+(-\Delta_{x})^{\alpha}$
. , $\Delta_{x}$ $:=\partial_{x_{1}}^{2}+\cdots+\partial_{x_{n}}^{2}$ $R^{n}$ Laplace . , $H$
$X=(x,t)$ . , $V$ $(n+1)$- Lebesgue , $L^{2}(V)$
$H$ $V$ 2 .
Bergman $(b_{\alpha}^{2}, \langle\cdot, \cdot\rangle)$ $L^{2}(V)$ :
$b_{\alpha}^{2}:=\{u\in C(H)\cap L^{2}(V);L^{(\alpha)}u=0$ ( ) $\}$ .
$L^{(\alpha)}$ $W^{(\alpha)}$ Fourier
(1.1) $W^{(\alpha)}(x, t)=\{\begin{array}{ll}\frac{1}{(2\pi)^{n}}\int_{R^{n}}e^{-t|\xi|^{2\alpha}}e^{ix\cdot\xi}d\xi (t>0),0 (t\leq 0)\end{array}$
. Hilbert $b_{\alpha}^{2}$ $R_{\alpha}$ .
(1.2) $R_{\alpha}(x, t;y, s)=-2\partial_{s}W^{(\alpha)}(x-y,t+s)$ .
$dV^{*}(X):=t^{-(\frac{n}{2\alpha}+1)}dV(X)$
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. $V^{*}$ $\alpha$- $\Phi_{X}$ : $(y, s)arrow(t^{\frac{1}{2\alpha}}y+$
$x,$ $ts)$ . , $f$ $X\in H$
$/f(Y)dV^{*}(Y)=/f(\Phi_{X}(Y))dV^{*}(Y)$
.
$\Vert R_{\alpha}^{X}\Vert_{L^{2}(\sim \text{ }}dV(X)=R_{\alpha}(X, X)dV(X)=R_{\alpha}(X_{0},$ $X_{0})dV^{*}(X)$
. $R_{\alpha}^{X}=R_{\alpha}(X, \cdot)$ $X_{0}=(O, 1)\in H$ .
$H$ Radon $\mu$ Toeplitz $T_{\mu}$
.
$(T_{\mu}u)(X):=/R_{\alpha}(X, Y)u(Y)d\mu(Y)$ .
Toeplitz $\hat{\mu}^{(\alpha)}$ Berezin $\tilde{\mu}^{(\alpha)}$ (
[1], [5], [6], [7] ).
1. Radon $\mu\geq 0$ $H$ $Y=(y, s)=(y_{1}, \cdots, y_{n}, s)$ ,
$\hat{\mu}^{(\alpha)}(Y):=\mu(Q^{(\alpha)}(Y))/V(Q^{(\alpha)}(Y))$ ,
$\tilde{\mu}^{(\alpha)}(Y):=/R_{\alpha}(X, Y)^{2}d\mu(X)//R_{\alpha}(X, Y)^{2}dV(X)$
. $Q^{(\alpha)}(Y)$ $\alpha$- Carleson box ,
$Q^{(\alpha)}(Y):=\{(x_{1}, \cdots,x_{n}, t);s\leq t\leq 2s, |x_{j}-y_{j}|\leq 2^{-1}s^{1/2\alpha}j=1, \cdots, n\}$ .
.
, $\psi$ : $[0, \infty)arrow[0, \infty)$ Young . , $[0, \infty)$
, $\psi(0)=0$ $\lim_{sarrow\infty}\psi(s)=\infty$ . $\psi$
Orlicz $L^{\psi}(V^{*})$ . ,
$L^{\psi}(V^{*}):=$ {$f;H$ Borel , $\Vert f\Vert_{L^{\psi}(V^{k})}<\infty$ }
.
$\Vert f\Vert_{L^{\psi}(V^{*})}:=\inf\{\tau>0;/\psi(\frac{|f|}{\tau})dV^{*}\leq 1\}$




1. $\mu$ $H$ Radon . , $\hat{\mu}^{(\alpha)}\in L^{\psi}(V^{*})$
Toeplitz : $b_{\alpha}^{2}arrow b_{\alpha}^{2}$ .
$\searrow$ , Toeplitz $T_{\mu}$
$\hat{\mu}^{(\alpha)}\in L^{\psi}(V^{*})$ ? .
2. $\mu\geq 0$ $H$ Radon , $\delta\in R$
(1.3) $\int(1+t+|x|^{2\alpha})^{-\delta}d\mu(x, t)<\infty$
. , $T_{\mu}$ Schatten $\psi$-
$\hat{\mu}^{(\alpha)}\in L^{\psi}(V^{*})$ .
Schatten $\psi$- ,
. 3 . 4 5
, 1 2 . (1.3) Toeplitz
$b_{\alpha}^{2}$ ( ) .
\S 2. Schatten
Hilbert Schatten $\psi$- . $\psi$ :
$[0, \infty)arrow[0, \infty)$ $\psi(0)=0,$ $\lim_{sarrow\infty}\psi(s)=\infty$
.
(2.1) $\psi(t+s)\leq a(\psi(bt)+\psi(bs))$
$a,$ $b>0$ . $\psi$ , $a=b=2$
(2.1) , $a$ . $\psi$
Young $a=1/2$ .
2. $\mathcal{H}$ ( )Hilbert . $T:\mathcal{H}arrow \mathcal{H}$
Schatten $\psi$- $T$ $(\lambda_{j})_{j}^{\infty}=0$ Orlicz
$l^{\psi}$ . $T$ $T$ : $=\sqrt{\tau*\tau}$








, $\mathcal{H}$ Shatten $\psiarrow$ $S^{\psi}(\mathcal{H})$ .





$\Vert T\Vert_{r,S^{\psi}(\mathcal{H})}:=\inf\{\tau>0;\sum_{j=0}^{\infty}\psi(\frac{\lambda_{j}}{\tau})\leq r\}$ .
$\psi$ Young , $r>0$ $\Vert\cdot\Vert_{r,S(\dagger t)}\psi$ $\Vert\cdot\Vert_{S^{\psi}(\mathcal{H})}$
.
, $\mathcal{H}$ $T$ $j$ $(j\geq 0)$ $\lambda_{j}(T)$
. Min-Max .





$u\in H_{0}^{\perp}\backslash \{0\}\Vert u\Vert$
$H_{0}\subset \mathcal{H}:ffl_{J}^{\text{ }}tfi\dim H_{0}\geq j+$
$\min_{u\in H_{0}\backslash \{0\}}\frac{\Vert Tu\Vert}{||u\Vert}$ .
Min-Max .
(i) $\lambda_{j+k}(T_{1}+T_{2})\leq\lambda_{j}(T_{1})+\lambda_{k}(T_{2})$ ,
(ii) $\lambda_{0}(T)=\Vert T\Vert$ ,
(iii) $|\lambda_{j(T_{1})-\lambda_{j(T_{2})|}}\leq\Vert T_{1}-T_{2}\Vert$ ,
(iv) $\lambda_{j}(AT)\leq\lambda_{j}(T)\Vert A\Vert$ ,
(v) $\lambda_{j}(TA)\leq\lambda_{j}(T)\Vert A\Vert$ ,
$T_{1},$ $T_{2},$ $T$ , $A$ .
, $S^{\psi}(\mathcal{H})$ .
1. ([3, $pp.1088-1095|)(1)S^{\psi}(\mathcal{H})$ .
(2) $\Vert T_{1}+T_{2}\Vert_{4ar,S(\mathcal{H})}\psi\leq b(\Vert T_{1}\Vert_{r,S^{\psi}(\mathcal{H})}+\Vert T_{2}\Vert_{r,S^{\psi}(\mathcal{H})})$ . , $a$
$b$ (2.1) .
(3) $\mathcal{H}$ $\mathcal{L}(\mathcal{H})$ . $S^{\psi}(\mathcal{H})$ $\mathcal{L}(\mathcal{H})$
.
(4) $S^{\psi}(\mathcal{H})$ . $(T_{k})_{k=1}^{\infty}$ $S^{\psi}(\mathcal{H})$ ,
$r>0$ $\lim_{k,parrow\infty}\Vert T_{k}-T\ell\Vert_{r,S^{\psi}(\mathcal{H})}=0$ 2 $r>0$
$\lim_{karrow\infty}\Vert T_{k}-T\Vert_{r,S^{\psi}(\mathcal{H})}=0$ $T\in S^{\psi}(\mathcal{H})$ .
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\S 3.
$\mu$ $H$ Radon , $\psi$ $[0, \infty)$ Young
. $H$ $\varphi$ , $\mathcal{I}_{\varphi}$ .
$\mathcal{I}_{\varphi}\mu(X):=t^{-(\frac{n}{2\alpha}+1)}/\varphi(X^{-1}\cdot Y)d\mu(Y)$ .
, $X=(x, t),$ $Y=(y, s)\in H,$ $X\cdot Y=\Phi_{X}(Y)=(t^{\frac{1}{2\alpha}}y+x, ts)$
$X^{-1}=(-t^{-\frac{1}{2\alpha}}x, t^{-1})$ ([8], [9]). , $H$ $f\geq 0$ ,
$\mathcal{I}_{\varphi}f(X)=/f(X\cdot Y)\varphi(Y)dV(Y)$
, $\varphi_{1}$ $\varphi_{2}$














$C^{-1}\Vert B_{m_{1}p,\lambda}\mu\Vert_{L^{\psi}(V^{*})}\leq\Vert\hat{\mu}^{(\alpha)}\Vert_{L(V^{*})}\psi\leq C\Vert B_{m_{J}p,\lambda}\mu\Vert_{L^{\psi}(V^{r})}$
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. , $\hat{\mu}^{(\alpha)}\in L^{\psi}(V^{*})$ $\tilde{\mu}^{(\alpha)}\in L^{\psi}(V^{*})$
.
\S 4. 1
$\mu$ $H$ Radon , $\psi$ $[0, \infty)$ Young
. $T_{\mu}$ .
3. ([7, Theorem 1]) $\hat{\mu}^{(\alpha)}$ $\lim_{Xarrow A\hat{\mu}^{(\alpha)}(X)}=0$
Toeplitz $T_{\mu}$ . $\mathcal{A}$ $H$ 1
.




4. $\varphi$ $H$ , $f\in L^{\psi}(V^{*})$ .
$\lim_{Xarrow A}\mathcal{I}_{\varphi}f(X)=0$ .
, $\rho(X)=\chi_{Q(X_{0})}(X)$ , $C>0$
$\mathcal{I}_{\varphi}\hat{\mu}^{(\alpha)}=\mathcal{I}_{\varphi}\mathcal{I}_{\rho}\mu=\mathcal{I}_{\varphi*\rho}\mu\geq C\mathcal{I}_{\rho}\mu=C\hat{\mu}^{(\alpha)}$
. 1 3, 4 .
\S 5. 2
$\mu\geq 0$ $H$ Radon (1.3) , $\psi$ $[0, \infty)$
Young . $\hat{\mu}^{(\alpha)}\in L^{\psi}(V^{*})$ $T_{\mu}\in S^{\psi}(b_{\alpha}^{2})$ .
, $T_{\mu}$ $(\lambda)_{j}^{\infty}=0$
. $b_{\alpha}^{2}$ $(e_{j})_{j}^{\infty}=0$ $T_{\mu}e_{j}=\lambda_{j}e_{j}(j=0,1,2, \cdots)$
.
2 5, 6 2 .
5. $m$ , $-1<\lambda<m$ . $\mu$
$C>0$
$\Vert T_{\mu}\Vert_{S^{\psi}(b_{\alpha}^{2})}\leq C\Vert B_{m,1,\lambda}\mu\Vert_{L^{\psi}(V^{*})}$
.
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[ ] 2 $\Vert B_{m,1,\lambda}\mu\Vert_{L^{\psi}(V^{*})}<\infty$ $\hat{\mu}^{(\alpha)}\in L^{\psi}(V^{*})$ ,
$(ej)_{j}^{\infty}=0$ . ,
$\lambda_{j}=\lambda_{j}(T_{\mu})=\langle T_{\mu}e_{j},$ $e_{j} \rangle=\int|e_{j}(X)|^{2}d\mu(X)$
$e_{j}(X)= \int R_{\alpha}^{m}(X, Y)e_{j}(Y)dV(Y)$ , $C>0$
$\lambda_{j}\leq C/B_{m,1_{1}\lambda}\mu(Y)|e_{j}(Y)|^{2}dV(Y)$
. $\tau$ $\int\psi(\frac{B_{m1\lambda}\mu(Y)}{\tau})dV^{*}(Y)\leq 1$ , Jensen
$\psi(\frac{\lambda_{j}}{s_{0}\tau C})\leq/\psi(\frac{B_{m,1,\lambda}\mu(Y)}{s_{0^{\mathcal{T}}}})|e_{j}(Y)|^{2}dV(Y)$
. $s_{0}$ $:= \max\{1, R_{\alpha}(X_{0}, X_{0})\}$ .
$\sum_{j=0}^{\infty}\psi(\frac{\lambda_{j}}{s_{0}\tau C})\leq/\psi(\frac{B_{m,1,\lambda}\mu(Y)}{s_{0^{\mathcal{T}}}})R_{\alpha}(Y, Y)dV(Y)$
$\leq/\psi(\frac{B_{m,1,\lambda}\mu(Y)}{\tau})dV^{*}(Y)\leq 1$




$[$ ] $T_{\mu}\in S^{\psi}(b_{\alpha}^{2})$ . $\sum_{j}^{\infty}=0\psi(\lambda_{j}/\tau)\leq 1$
$\tau>0$ . , $u\in b_{\alpha}^{2}$
$\psi(\frac{T_{\mu}}{\tau})u=\sum_{k=0}^{\infty}\psi(\frac{\lambda_{k}}{\tau})\langle u,$ $e_{k}\rangle e_{k}$
, $r_{\alpha}^{X}:=R_{\alpha}^{X}/||R_{\alpha}^{X}\Vert_{L^{2}(V)}$ ,
$\langle e_{j}(X)e_{j},\psi(\frac{T_{\mu}}{\tau})R_{\alpha}^{X}\rangle=\langle e_{j}(X)e_{j},$ $\sum_{k=0}^{\infty}\psi(\frac{\lambda_{k}}{\tau})e_{k}(X)e_{k}\rangle=\psi(\frac{\lambda_{j}}{\tau})|e_{j}(X)|^{2}$
$\psi(\lambda_{j}/\tau)=\int\langle e_{j}(X)e_{j},$ $\psi(T_{\mu}/\tau)R_{\alpha}^{X}\rangle dV(X)$ .
$\sum_{j=0}^{\infty}\psi(\frac{\lambda_{j}}{\tau})=/\sum_{j=0}^{\infty}\langle e_{j}(X)e_{j},\psi(\frac{T_{\mu}}{\tau})R_{\alpha}^{\prime Y}\rangle dV(X)=\int\langle R_{\alpha)}^{X}\psi(\frac{T_{\mu}}{\tau})R_{\alpha}^{X}\rangle dV(X)$
$= \int\langle r_{\alpha}^{X},$ $\psi(\frac{T_{\mu}}{\tau})r_{\alpha}^{X}\rangle\Vert R_{\alpha}^{X}\Vert_{L^{2}(V)}^{2}dV(X)$
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.$\tilde{\mu}^{(\alpha)}(X)=\frac{\int R_{\alpha}(X,Y)^{2}d\mu(Y)}{\int R_{\alpha}(X,Y)^{2}dV(Y)}=\frac{\langle T_{\mu}R_{\alpha}^{\lambda^{r}},R_{\alpha}^{X}\rangle}{\Vert R_{\alpha}^{\lambda}\Vert_{L^{2}(V)}^{2}}=(r_{\alpha}^{X},T_{\mu}r_{\alpha}^{X}\rangle$
, Jensen
$\psi(\frac{\tilde{\mu}^{(\alpha)}(X)}{\tau})=\psi(\sum_{j=0}^{\infty}\frac{\lambda_{j}}{\tau}\langle r_{\alpha}^{X},$ $e_{j} \rangle^{2})\leq\sum_{j=0}^{\infty}\psi(\frac{\lambda_{j}}{\tau})\langle r_{\alpha}^{X},$ $e_{j})^{2}=\langle r_{\alpha}^{X},$ $\psi(\frac{T_{\mu}}{\tau})r_{\alpha}^{X}\rangle$





, $\Vert\tilde{\mu}^{(\alpha)}\Vert_{L^{\psi}(V^{r*})}\leq\frac{1}{s1}\Vert T_{\mu}\Vert_{S^{\psi}(b_{\alpha}^{2})}$ .
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